Tumor necrosis factor and interleukin-1 synergize with irradiation in expression of GM-CSF gene in human fibroblasts.
Tumor necrosis factor (TNF) and interleukin-1 (IL-1) improve the survival of lethally irradiated animals through production of hematopoietic growth factors. Exposure of fibroblasts to TNF (1000 U/ml) drastically increased granulocyte-macrophage colony-stimulating factor (GM-CSF) mRNA at 1 h and the level returned nearly to baseline by 24 h. Levels of GM-CSF RNA were less than basal level at 24 h after exposure to irradiation alone. In contrast, cells cultured with TNF (1 h) and then irradiated, had prominent expression of GM-CSF mRNA at 24 h. Transcriptional run-on analysis has shown that TNF stimulated the rate of GM-CSF transcription by > 10-fold in irradiated cells. Moreover, TNF stabilized GM-CSF mRNA at 24 h after irradiation; 4 increased from < 20 min in untreated cells to > 2 h in cells cultured initially with TNF and followed by irradiation. We repeated the same experiments with IL-1 and found that IL-1 had the same effects on accumulation, transcription, and stabilization of GM-CSF RNA. Our findings indicate that TNF and IL-1 synergize with irradiation in expression of GM-CSF gene in human fibroblasts; this increased expression occurs by enhancement of transcriptional rate and post-transcriptional stabilization of GM-CSF mRNA.